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R&D Pipeline

Duration*:

DISCOVERY: gene/trait
CAACRCIUCINN identification

AL PHASE I: proof of concept

VA ZY "l PHASE II: early product development

PHASE III: advanced development - begin
regulatory submission

12 to 24 mo

AL Il PHASE IV: final Regulatory submission




.. IP challenges can mean missed opportunities for public research

70 proprietary technologies (40 US patents)
| > IP uncertainty
. High transaction costs

“Golden” rice

The Public Intellectual Property Resource for Agriculture
A tool to promote innovation and overcome IP “blocks

’ 46 Institutional Members in 13 Countries l

Law firms and leqal services (pro bono}
Townsend and Towsend and Crew
DLA Piper Rudnick Gray Cary
Morrison and Foerster
Harness, Dickey and Pierce P

Foley Hoag W &
Edwards & Angell

Discovery Grant

K BB PD/GWSS BOARD

THE SASAK AWA PEACE FOUNDATION




Overview

1. PD Literature and Intellectual Property
Database

2. Impact Database - annual reporting updates

3. Intellectual Property/Technical Audits

Information and analysis
for researchers

PD/GWSS Database: What it Contains

Intellectual Property: Literature: 2,649 records
* 6,335 US Patents & Patent « Scientific Literature
Applications

* Symposia Proceedings
» 30 US Patents & Patent
Applications directly related to PD * Research abstracts and
summaries

Initial PIPRA Purcell’s online

database: 2649 unique records reference list:
2297 total 995 total

eem unrelated
to PD




Pigrce's Disease Research Symposium Proceadings - 2001 Quick links

+ Davelopment Of An Artificial Dist For The glassE Winged Sharpshool Pracesdings Homs
Project Laader: Allen C, Cohen Bislogical Control Mazs Rearing Rauarm Unit USDA, ARS, MSA Mississippd State, M5

39762

Précesdings from 2001
- rmiclogy Of Plerce's Disesse In Southern Catfornia: Idantifying Inoculum Sources And Transmis: Pathwa
Project Lesders: Donald A. Cooksey Department of Mant Pathalogy University of Iformia Riverside, CA 92521

Frocesdings from 2002
+ Control Of Plarce’s ase Through adation Of xanthan Gum
Praject Leader: Donald A. Cooksey Dapartment of Flant Pal ¥ University of Caifornia Riverside, CA 92521
+ Rogtstos \.fane?: Influsnce %n %g miuse Sr_lmimm in %an:ea %nardnnnu¥ [uitis \{ﬂlrera L.} Grapevings
Project Leaders: Peter Cousing L Genelc Resources Unit, b W T e Agn: xperiment Slaton

Geneva, NY 14458 Procesdinge fram 2004

Procesdings from 2003

Pracesdings from 2005

Project u der: Edwin L. cmrolo USOR, ey les. CA 58415 cmeram Mma—-mne Van S r: Instituto de Blocknoas
a0 Faulo, Eroai

s from 2006

T g
Principal Leaders: David EPRLAP B Dept, ology University of Califorrsa Dawis, CA 95616 James E.
Ln:fc;ln CEPRAP Urumw orcalllhrm Cuawis, CA \:oomranors Bruce Kirkpatrick Dept, of Flent Pathalogy University of

California Davis €A

Qf | AR

Progect Lead £l thE, & o erslt\r of Cafifornia Riverside, CA 92521
(Stationed at me Keemev Wlwd Center} Cuoveram Ch'!s Reagm Department of Entomology University of
California Riverside, CA

Evaluation OF Efficacy OF Sevin? Treatrants In Bortaryills Gwss Infactation 7
Pm)ect Leader Elizabath E. Grafton-Cardwel Department of Entomology University of Calfornia fiverzide, CA 42521
tioned at the Keamey Agr Canter)

- h i
Project Leaders: Bruce D. Hammock Department of Entomology University of Califormis Davis, CA 95616 Cooperators:
Sarjest . Gil Department of Entomaology University of Caifornia Riverside, CA

GENOME SEQUENCE OF A STRAIN OF XYLELLA FASTIDIOSA ASSOCIATED WITH PIERCE’S
DISEASE IN CALIFORNIA

Project Leader:
Edwin L. Civerele
USDA. ARS

Davis, CA 95615

Cooperators:
Marie-Anne van Shuvs Mariana C. Oliveira Jm Paulo Kitajima
Instituto de Biociencias i de B, Labaratorio de Bioinformatica
Sao Paule, Brazil Saa Paulo, Brazil Campinas, Brazil
FJ.PESP ONSA
ieal and Envi !
Sao Paule, Brazil
INTRODUCTION
Several 1call, di of i¢ and horticultural crops. as well as lindscape and forest trees, are

caused by different stratus o6 pathogenic varants of Xvlella fastidiora (Af). In California. these mclude (but are not
necessarily lumited 10) alfalfa dwarf, almond leaf scorch, oleander leaf scarch, and Pierce’s disease (PD). Other Yf-caused
diseases that are potential ﬂmats 1o California agriculture are citrus variegated chlorosis (CVC), phony peach, and plum
leaf scald. R Iy, the genouwe seq of ] 'o“mm 9afe, which causes CVC in Brazil, v determined (3).
Such i sonis useful fori d ding of Af-host i jons in order 1o develop
su-augms, Hmwnr the nature o£ anﬁ mtchamam(s) involved in, differing host ranges of Af strains are not complcrdy
d. Th ion about the genome structure, specifically the complete genome sequance,
o:’anmhu-);fmm (bes)desmc strain 9a5c) conld contribute to elucidation of Af-host and Vfinseet vector
. the complete genome sequence of a strain of X7 associated with PD in California was determined throu;




Information and analysis
for researchers and reviewers
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Impact Reporting Database

Information and analysis
for researchers and reviewers
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Impact Reporting Database

Updating the project information

+ Centralized and easier means for researcher updates
and reporfs.

First option is an online form. This can be found at:
http://pd.pipra.org/database/cdfa-demo.html

currently.

+ Second option is a Microsoft Word form.

Impact Reporting Database

First option: Online form
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Impact Reporting Database

e e
O oy it L Lot el d
Fill in fields
with text,
and attach
PDF version =
of report
Click
‘Submit’
when izt
report is
completed \ o R
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same o
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the online form I
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R&D Pipeline

Duration*:

DISCOVERY: gene/trait
AACECNUCENN identification

AL PHASE I: proof of concept

VALY VIl PHASE II: early product development

PHASE III: advanced development - begin
regulatory submission

PRE Y Il PHASE IV: final Regulatory submission

12 to 24 mo

PD Project Portfolio

Time to Application

Discovery or

12045 Total Funds > $30M proof of concept

100

80

60

Number of Projects

40

20

0

1-2 years 3-5 years =5 years

Figure 5. Timelines of funded research projects.




R&D Pipeline
Duration*:
DISCOVERY: gene/trait
AACECNUCENN identification

AL PHASE I: proof of concept

VALY VIl PHASE II: early product development

PHASE III: advanced development - begin

12 t0 24 mo o8

regulatory submission
AR Yl PHASE IV: final Regulatory submission
6 - 13 years '

IP/Technical Audits

Intellectual and Technical Audit of a Selected
Research Project

Duration*:
DISCOVERY:

® Research |S paSS|ng phase I 241048 mo geneftrait identification
— proof of concept

» End-product is feasible for

12t0 24 mo PHASE I: proof of
concept

R I
application PPOMN HASE Il: carly
duct devel it
+ Technology can be marketed e
through different end- IPPPYPMIN  PHASE Ill: advanced
development
products (e.g. rootstock
transgenics or as a PO PHASE IV: final
Regulatory submission
surfactant)
— Provides greater flexibility in “private SGggg 20 biotoch indl

case of IP blocks




IP and Technical Audit

Intellectual and Technical Audit of a Selected
Research Project

Identifies all IP embedded in one particular technology.
— IP protecting components, methods and application of the technology

+ Evaluates contractual agreements entered by researchers, research
institutions and all participating parties
— Material transfer agreements
— Employment contracts
— Licensing contracts

+ Suggests strategy options for the development and deployment of the target
technology
— Identify potential legal obstacles
— IP suggestions
— Marketing opportunities

IP and Technical Audit of

Diffusible Factor Signal

Intellectual and Technical Audit of a Selected Research Project

...Selected technology “Management of Pierce’s Disease of Grape by Interfering with Cell-
Cell Communication of Xf’lead by Steven Lindow (UC Berkeley)

Il.  DSF in Transgenic Grape Rootstocks Il. Topical Application of GE bacteria

GE grape plant that over-expresses DSF expressing DSF
exhibit a reduction in disease Spray grape plants with GM
transmission and onset of symptoms endophytes designed to over-express
or degrade DSF (tested- E. coli, E. herbicola)
10 B wild type @26
s B TRA1 & &
0 TRA1 3 :4 ;rsgrﬁalx_mu] spray /
6 0TRA3 g0 e
uTRA £ 7
4 0 TRA5 -?.-_15 E // "
2 B TRAG ; A e
TRAT ] ol
07 fTRAs 3 - ./
2 [mTRAD | E
Z 50 75 80 85 50
lll. Aerosol Topical Application of Purified DSF Days after Inoculation

Source: Lindow, S; Chatterjee, S.; Purcell, A. Pierce's Disease Research
Symposium Proceedings 2006, pg. 181-2




Technical audits of Expression Construct

for path to commercialization

ic Grape Rootstocl PIPRA Recombinase Gene-Excision Vector

DSF in Tr:

Monsanto Company
Rockefeller University
Monsanto ‘ﬁ
Eili/Lilly
Novartis
nos3'UTR
Monsanto

Monsanto Company
Rockefeller University

No IPRS identified

P
DEF2
‘—{ Univ. Kentucky

MAS3’'UTR
ad Rockefeller Univ
UCalifornia
358 3'UTR
ﬁ /—‘ Univ. California
Cyt Deam
ﬂ Univ. California
‘—{ No IPRS identified

| =—m
‘I Monsanto ??2?? l

NOS 3'UTR

rpfF of X. campesti

No IPRS identified rpfF of X. fastidiosa

rpfF of X. campesti

Monsanto ???? rpfB of X. campestris
rpfF of X. fastidiosa

rpfB of X. campestris

i

Agro-bacteria
Mediated
T

[ RB |

Technical audits of Expression Construct

for path to commercialization

Il.  Topical Application of GE bacterial
expressing DSF-interfering

lil.  Aerosol Topical Application of Purified DSF—if
DSF is expressed in bacteria

/—{ No IPRS identified
/—‘ No IPRS identified
/—‘ Monsanto ?2??? l

rpfF of X. campesti

rfpF of X. fastidiosa

rpfB of X. campestris

IP specific to
Bacterial
Expression
System




R&D Pipeline

’ Should projects address downstream hurdles and propose solutions? ‘

Duration*:

DISCOVERY: gene/trait
CAACRCIUCINN identification

AL PHASE I: proof of concept

ACFIY VIl PHASE II: early product development -

PHASE III: advanced development - begin

12 to 24 mo g

regulatory submission
PArE L.l PHASE IV: final Regulatory submission
6 - 13 years

Contact at PIPRA

- abbennett@ucdavis.edu

- rvpatel@pipra.edu




